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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claims 1, 2, 4, 7, 8, 10, 13, 14, and 16 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Shillo (US PGPUB US2003/01 10263) in view of Naik et al (US 
PGPUB US2004/0205206) in view of Huntington et al (US PGPUB US2003/0131098) in 
view of Kurihara et al (US Patent #6,867,872) in view of Hazelwood et al (Non Patent 
Literature). 

Claim 1 discloses a management server connected to a plurality of servers to 
manage storage areas includes in storage apparatuses as virtual storage areas; 
wherein said storage apparatuses are shared by said plurality of servers; said storage 
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apparatuses include assignment areas which are storage areas assigned to at least one 
of said plurality of servers; data stored in said assignment areas of said storage 
apparatuses includes high-priority data having high priority and low-priority data having 
low priority; said management server judges whether data to be written in said storage 
apparatuses is the high-priority data of the low priority data on the basis of a write 
request of data from one of said plurality of servers and keeps a judgment result and 
position information of storage areas in which said data is written; and said 
management server being responsive to an area assignment instruction of storage 
areas exceeding unassigned areas received from one of said plurality of servers to 
release at least part of said assignment areas of other servers as unassigned areas and 
assign released areas to one of said plurality of servers, wherein upon receiving an area 
assignment instruction, the management server judges whether (i) a size of the 
unassigned areas exceeds a size of the storage areas specified by said area 
assignment instruction, (ii) a total size of the unassigned areas and unused areas 
exceeds the size of the storage areas specified by said area assignment instruction, or 
(iii) a total size of the unassigned areas, the unused areas and storage areas having 
stored low-priority data exceeds the size of the storage areas specified by said area 
assignment instruction, and when the condition (iii) is met, said management server 
releases at least part of storage areas in which the low-priority data is stored, of the 
assignment areas of other servers as unassigned areas and assigns at least areas to 
one of said plurality of servers; wherein when condition (iii) is met, said management 
server releases storage areas and assignment areas, said management server: 
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determines a storage area having a largest number of blocks in which low-priority data 
is stored, the storage area being of the assignment areas of other servers in which low- 
priority data is stored, wherein the blocks in which low-priority data is stored comprise 
contiguous blocks, non-contiguous blocks or a combination of non-contiguous and 
contiguous blocks of low-priority data; releases as unassigned area the storage area 
having the largest number of blocks in which low-priority data is stored; after releasing 
the storage area, determines whether the total size of the unassigned areas and the 
unused areas exceeds the size of the storage areas specified by said area assignment 
instruction; wherein if the total size of the total size of the unassigned areas and the 
unused areas does not exceed the size of the storage areas specified by said area 
assignment instruction, said management server iteratively performs the steps of 
determining a storage area, releasing a storage area, and determining whether the total 
size of the unassigned, the unused areas and the released storage area exceeds the 
size of the storage areas specified by said area assignment instruction until the total 
size of the total size of the unassigned areas and the unused areas exceeds the size of 
the storage areas specified by said area assignment instruction or no additional 
storages areas in which low priority data is stored are available. Shillo teaches storage 
areas are shared by multiple servers (paragraph 41), the virtual storage pool made by 
the grouping of the storage resources knows how much space each application is 
allocated in the pool (paragraph 42), and a re-allocation process takes place to re- 
allocate unused resources which are assigned to applications (paragraph 43). It fails to 
teach data stored in said assignment areas of said storage apparatuses includes high- 
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priority data having high priority and low-priority data having low priority, the server 
judges whether data to be written in said storage apparatuses is the high-priority data or 
the low-priority data on the basis of a write request of data from one of said plurality of 
servers and keeps a judgment result and position information of storage areas in which 
said data is written, and wherein upon receiving an area assignment instruction, the 
management server judges whether (i) a size of the unassigned areas exceeds a size of 
the storage areas specified by said area assignment instruction, (ii) a total size of the 
unassigned areas and unused areas exceeds the size of the storage areas specified by 
said area assignment instruction, or (iii) a total size of the unassigned areas, the unused 
areas and storage areas having stored low-priority data exceeds the size of the storage 
areas specified by said area assignment instruction, and when the condition (iii) is met, 
said management server releases at least part of storage areas in which the low-priority 
data is stored, of the assignment areas of other servers as unassigned areas and 
assigns at least areas to one of said plurality of servers wherein when condition (iii) is 
met, said management server releases storage areas and assignment areas, said 
management server: determines a storage area having a largest number of blocks in 
which low-priority data is stored, the storage area being of the assignment areas of 
other servers in which low-priority data is stored, wherein the blocks in which low-priority 
data is stored comprise contiguous blocks, non-contiguous blocks or a combination of 
non-contiguous and contiguous blocks of low-priority data releases as unassigned area 
the storage area having the largest number of blocks in which low-priority data is stored; 
after releasing the storage area, determines whether the total size of the unassigned 
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areas and the unused areas exceeds the size of the storage areas specified by said 
area assignment instruction wherein if the total size of the total size of the unassigned 
areas and the unused areas does not exceed the size of the storage areas specified by 
said area assignment instruction, said management server iteratively performs the steps 
of determining a storage area, releasing a storage area, and determining whether the 
total size of the unassigned, the unused areas and the released storage area exceeds 
the size of the storage areas specified by said area assignment instruction until the total 
size of the total size of the unassigned areas and the unused areas exceeds the size of 
the storage areas specified by said area assignment instruction or no additional 
storages areas in which low priority data is stored are available. Naik et al teaches a 
server assigns priority based on the user who issued the request and keeps information 
on the mapping (paragraphs 63, 64, and 69). 

Shillo and Naik et al are analogous art because they are both related to 
managing storage on a network. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the priority flagging and judging in Naik et al with the system in 
Shillo because inefficient use of available resources and high costs are avoided (Naik, 
paragraph 71). 

Shillo in view of Naik et al teaches the limitations as recited above. It fails to 
teach upon receiving an area assignment instruction, the management server judges 
whether (i) a size of the unassigned areas exceeds a size of the storage areas specified 
by said area assignment instruction, (ii) a total size of the unassigned areas and unused 
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areas exceeds the size of the storage areas specified by said area assignment 
instruction, or (iii) a total size of the unassigned areas, the unused areas and storage 
areas having stored low-priority data exceeds the size of the storage areas specified by 
said area assignment instruction, and when the condition (iii) is met, said management 
server releases at least part of storage areas in which the low-priority data is stored, of 
the assignment areas of other servers as unassigned areas and assigns at least areas 
to one of said plurality of servers wherein when condition (iii) is met, said management 
server releases storage areas and assignment areas, said management server: 
determines a storage area having a largest number of blocks in which low-priority data 
is stored, the storage area being of the assignment areas of other servers in which low- 
priority data is stored, wherein the blocks in which low-priority data is stored comprise 
contiguous blocks, non-contiguous blocks or a combination of non-contiguous and 
contiguous blocks of low-priority data; releases as unassigned area the storage area 
having the largest number of blocks in which low-priority data is stored; after releasing 
the storage area, determines whether the total size of the unassigned areas and the 
unused areas exceeds the size of the storage areas specified by said area assignment 
instruction; wherein if the total size of the total size of the unassigned areas and the 
unused areas does not exceed the size of the storage areas specified by said area 
assignment instruction, said management server iteratively performs the steps of 
determining a storage area, releasing a storage area, and determining whether the total 
size of the unassigned, the unused areas and the released storage area exceeds the 
size of the storage areas specified by said area assignment instruction until the total 
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size of the total size of the unassigned areas and the unused areas exceeds the size of 
the storage areas specified by said area assignment instruction or no additional 
storages areas in which low priority data is stored are available. Huntington et al 
teaches data is distinguished by priority (paragraph 62) and if free space is needed for a 
request for storage the server may recycle sections that have low priority data within 
(figure 5, paragraphs 62, 63, and 69). 

Shillo in view of Naik et al and Huntington et al are analogous art because they 
are both related to managing network storage resources. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the recycling of low priority data storage in Huntington et al with the 
system in Shillo in view of Naik et al because large numbers of packets may be 
communicated and stored on a network with minimal user intervention (Huntington, 
paragraph 5). 

Shillo in view of Naik et al in view of Huntington et al teaches the limitations as 
recited above. It fails to teach the management server determines a storage area 
having a largest number of blocks in which low-priority data is stored, the storage area 
being of the assignment areas of other servers in which low-priority data is stored, 
wherein the blocks in which low-priority data is stored comprise contiguous blocks, non- 
contiguous blocks or a combination of non-contiguous and contiguous blocks of low- 
priority data; releases as unassigned area the storage area having the largest number 
of blocks in which low-priority data is stored; after releasing the storage area, 
determines whether the total size of the unassigned areas and the unused areas 
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exceeds the size of the storage areas specified by said area assignment instruction; 
wherein if the total size of the total size of the unassigned areas and the unused areas 
does not exceed the size of the storage areas specified by said area assignment 
instruction, said management server iteratively performs the steps of determining a 
storage area, releasing a storage area, and determining whether the total size of the 
unassigned, the unused areas and the released storage area exceeds the size of the 
storage areas specified by said area assignment instruction until the total size of the 
total size of the unassigned areas and the unused areas exceeds the size of the storage 
areas specified by said area assignment instruction or no additional storages areas in 
which low priority data is stored are available. Kurihara et al teaches releasing data of 
low priority in the cache (column 19, lines 5-19), determining if the cache has free space 
(column 19, lines 5-19), and releasing data is repeated until it is determined enough 
space is available (column 19, lines 5-19). 

Shillo in view of Naik et al in view of Huntington et al and Kurihara et al are 
analogous art because they are both related to managing network data storing. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the low priority data releasing feature in Kurihara et al with the 
system in Shillo in view of Naik et al in view of Huntington et al because efficient use of 
storage areas is provided (Kurihara, column 4, lines 51-58). 

Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al 
teach the limitations as recited above. It fails to teach determining a storage area 
having a largest number of blocks in which low-priority data is stored, wherein the 
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blocks in which low-priority data is stored comprise contiguous blocks, non-contiguous 
blocks or a combination of non-contiguous and contiguous blocks of low-priority data. 
Hazelwood et al teaches the largest block contiguous or non contiguous memory 
currently available is freed first (section 4.5). 

Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al and 
Hazelwood et al are analogous art because they are both related to managing network 
data storing. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the largest block first release feature in Hazelwood et al with the 
system in Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al 
because operation execution speed is increased (Hazelwood, section 1, paragraph 1). 

Claim 2 discloses a management server according to claim 1 , wherein said 
assignment areas of said storage apparatuses include used areas and unused areas; 
and said management server includes information for identifying said used areas and 
said unused areas of said assignment areas; said management server being responsive 
to an area assignment instruction of storage areas exceeding the unassigned areas 
received from one of said plurality of servers to release at least part of said unused 
areas of said assignment areas of other servers on the basis of said identification 
information as unassigned areas and assign released areas to one of said plurality of 
servers. Shillo further teaches the virtual storage pool has used and unused areas 
(paragraph 43), a server can detect how much allocated space each application actually 
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uses (paragraph 42), and the managing server reallocates the unused portion of the 
allocated space (paragraph 43). 

Claim 4 discloses a management server according to claim 2, wherein data 
stored in the used areas in said assignment areas of said storage apparatuses includes 
high-priority data having high priority and low-priority data having low priority; and said 
management server judges whether data to be written in said storage apparatuses is 
the high-priority data or the low-priority data on the basis of a write request of data from 
said server and keeps judgment result and position information of storage areas in 
which said data is written; said management server being responsive to an area 
assignment instruction of storage areas exceeding the unassigned areas received from 
one of said plurality of servers to release at least part of unused areas and at least part 
of areas in which the low-priority data is stored, of the assignment areas of other 
servers as unassigned areas and assign released areas to one of said plurality of 
servers. Shillo further teaches data stored in assigned areas of devices, and 
reallocating unused resources already allocated (paragraphs 42 and 43). Huntington et 
al further teaches data is distinguished by priority (paragraph 62) and if free space is 
needed for a request for storage the server may recycle sections that have low priority 
data within (figure 5, paragraphs 62, 63, and 69). 

Claim 7 discloses a storage apparatus system comprising: a storage 
apparatuses; and a management server connected to a plurality of servers and said 
storage apparatuses; said management server managing storage areas of said storage 
apparatuses as virtual storage areas; said storage apparatuses being shared by said 
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plurality of servers; said storage apparatuses including assignment areas which are 
storage areas assigned to at least one of said plurality of servers; data stored in said 
assignment areas of said storage apparatuses includes high-priority data having high 
priority and low-priority data having low priority; said management server judges 
whether data to be written in said storage apparatuses is the high-priority data or the 
low-priority data on the basis of a write request of data from one of said plurality of 
servers and keeps judgment result and position information of storage areas in which 
said data is written; said management server being responsive to an area assignment 
instruction of storage areas exceeding unassigned areas received from one of said 
plurality of servers to release at least one of assignment areas of other servers as 
unassigned area and assign released areas to one of said plurality of servers, wherein 
upon receiving an area assignment instruction, the management server judges whether 
(i) a size of the unassigned areas exceeds a size of the storage areas specified by said 
area assignment instruction, (ii) a total size of the unassigned areas and unused areas 
exceeds the size of the storage areas specified by said area assignment instruction, or 
(iii) a total size of the unassigned areas, the unused areas and storage areas having 
stored low-priority data exceeds the size of the storage areas specified by said area 
assignment instruction, and when condition (iii) is met, said management server 
releases at least part of storage areas in which low-priority data is stored, or the 
assignment areas of other servers as unassigned areas and assigns at least areas to 
one of said plurality of servers; wherein when condition (iii) is met, said management 
server releases storage areas and assignment areas, said management server: 
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determines a storage area having a largest number of blocks in which low-priority data 
is stored, the storage area being of the assignment areas of other servers in which low- 
priority data is stored, wherein the blocks in which low-priority data is stored comprise 
contiguous blocks, non-contiguous blocks or a combination of non-contiguous and 
contiguous blocks of low-priority data; releases as unassigned area the storage area 
having the largest number of blocks in which low-priority data is stored; after releasing 
the storage area, determines whether the total size of the unassigned areas and the 
unused areas exceeds the size of the storage areas specified by said area assignment 
instruction; wherein if the total size of the total size of the unassigned areas and the 
unused areas does not exceed the size of the storage areas specified by said area 
assignment instruction, said management server iteratively performs the steps of 
determining a storage area, releasing a storage area, and determining whether the total 
size of the unassigned, the unused areas and the released storage area exceeds the 
size of the storage areas specified by said area assignment instruction until the total 
size of the total size of the unassigned areas and the unused areas exceeds the size of 
the storage areas specified by said area assignment instruction or no additional 
storages areas in which low priority data is stored are available. Shillo teaches a 
managing server and multiple storage devices (paragraphs 41 and 42), the managing 
server manages a virtual storage pool which is a collection of all the storage resources 
available (paragraph 42), storage areas are shared by multiple servers (paragraph 41), 
the virtual storage pool made by the grouping of the storage resources knows how 
much space each application is allocated in the pool (paragraph 42), and a re-allocation 
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process takes place to re-allocate unused resources which are assigned to applications 
(paragraph 43). It fails to teach of data stored in said assignment areas of said storage 
apparatuses includes high-priority data having high priority and low-priority data having 
low priority, the server judges whether data to be written in said storage apparatuses is 
the high-priority data or the low-priority data on the basis of a write request of data from 
one of said plurality of servers and keeps a judgment result and position information of 
storage areas in which said data is written, and wherein upon receiving an area 
assignment instruction, the management server judges whether (i) a size of the 
unassigned areas exceeds a size of the storage areas specified by said area 
assignment instruction, (ii) a total size of the unassigned areas and unused areas 
exceeds the size of the storage areas specified by said area assignment instruction, or 
(iii) a total size of the unassigned areas, the unused areas and storage areas having 
stored low-priority data exceeds the size of the storage areas specified by said area 
assignment instruction, and when the condition (iii) is met, said management server 
releases at least part of storage areas in which the low-priority data is stored, of the 
assignment areas of other servers as unassigned areas and assigns at least areas to 
one of said plurality of servers wherein when condition (iii) is met, said management 
server releases storage areas and assignment areas, said management server: 
determines a storage area having a largest number of blocks in which low-priority data 
is stored, the storage area being of the assignment areas of other servers in which low- 
priority data is stored, wherein the blocks in which low-priority data is stored comprise 
contiguous blocks, non-contiguous blocks or a combination of non-contiguous and 
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contiguous blocks of low-priority data releases as unassigned area the storage area 
having the largest number of blocks in which low-priority data is stored; after releasing 
the storage area, determines whether the total size of the unassigned areas and the 
unused areas exceeds the size of the storage areas specified by said area assignment 
instruction wherein if the total size of the total size of the unassigned areas and the 
unused areas does not exceed the size of the storage areas specified by said area 
assignment instruction, said management server iteratively performs the steps of 
determining a storage area, releasing a storage area, and determining whether the total 
size of the unassigned, the unused areas and the released storage area exceeds the 
size of the storage areas specified by said area assignment instruction until the total 
size of the total size of the unassigned areas and the unused areas exceeds the size of 
the storage areas specified by said area assignment instruction or no additional 
storages areas in which low priority data is stored are available. Naik et al teaches a 
server assigns priority based on the user who issued the request and keeps information 
on the mapping (paragraphs 63, 64, and 69). 

Shillo and Naik et al are analogous art because they are both related to 
managing storage on a network. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the priority flagging and judging in Naik et al with the system in 
Shillo because inefficient use of available resources and high costs are avoided (Naik, 
paragraph 71). 
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Shillo in view of Naik et al teaches the limitations as recited above. It fails to 
teach upon receiving an area assignment instruction, the management server judges 
whether (i) a size of the unassigned areas exceeds a size of the storage areas specified 
by said area assignment instruction, (ii) a total size of the unassigned areas and unused 
areas exceeds the size of the storage areas specified by said area assignment 
instruction, or (iii) a total size of the unassigned areas, the unused areas and storage 
areas having stored low-priority data exceeds the size of the storage areas specified by 
said area assignment instruction, and when the condition (iii) is met, said management 
server releases at least part of storage areas in which the low-priority data is stored, of 
the assignment areas of other servers as unassigned areas and assigns at least areas 
to one of said plurality of servers wherein when condition (iii) is met, said management 
server releases storage areas and assignment areas, said management server: 
determines a storage area having a largest number of blocks in which low-priority data 
is stored, the storage area being of the assignment areas of other servers in which low- 
priority data is stored, wherein the blocks in which low-priority data is stored comprise 
contiguous blocks, non-contiguous blocks or a combination of non-contiguous and 
contiguous blocks of low-priority data, releases as unassigned area the storage area 
having the largest number of blocks in which low-priority data is stored; after releasing 
the storage area, determines whether the total size of the unassigned areas and the 
unused areas exceeds the size of the storage areas specified by said area assignment 
instruction wherein if the total size of the total size of the unassigned areas and the 
unused areas does not exceed the size of the storage areas specified by said area 
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assignment instruction, said management server iteratively performs the steps of 
determining a storage area, releasing a storage area, and determining whether the total 
size of the unassigned, the unused areas and the released storage area exceeds the 
size of the storage areas specified by said area assignment instruction until the total 
size of the total size of the unassigned areas and the unused areas exceeds the size of 
the storage areas specified by said area assignment instruction or no additional 
storages areas in which low priority data is stored are available. Huntington et al 
teaches data is distinguished by priority (paragraph 62) and if free space is needed for a 
request for storage the server may recycle sections that have low priority data within 
(figure 5, paragraphs 62, 63, and 69). 

Shillo in view of Naik et al and Huntington et al are analogous art because they 
are both related to managing network storage resources. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the recycling of low priority data storage in Huntington et al with the 
system in Shillo in view of Naik et al because large numbers of packets may be 
communicated and stored on a network with minimal user intervention (Huntington, 
paragraph 5). 

Shillo in view of Naik et al in view of Huntington et al teaches the limitations of as 
recited above. It fails to teach the management server determines a storage area 
having a largest number of blocks in which low-priority data is stored, the storage area 
being of the assignment areas of other servers in which low-priority data is stored 
wherein the blocks in which low-priority data is stored comprise contiguous blocks, non- 
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contiguous blocks or a combination of non-contiguous and contiguous blocks of low- 
priority data; releases as unassigned area the storage area having the largest number 
of blocks in which low-priority data is stored; after releasing the storage area, 
determines whether the total size of the unassigned areas and the unused areas 
exceeds the size of the storage areas specified by said area assignment instruction; 
wherein if the total size of the total size of the unassigned areas and the unused areas 
does not exceed the size of the storage areas specified by said area assignment 
instruction, said management server iteratively performs the steps of determining a 
storage area, releasing a storage area, and determining whether the total size of the 
unassigned, the unused areas and the released storage area exceeds the size of the 
storage areas specified by said area assignment instruction until the total size of the 
total size of the unassigned areas and the unused areas exceeds the size of the storage 
areas specified by said area assignment instruction or no additional storages areas in 
which low priority data is stored are available. Kurihara et al teaches releasing data of 
low priority in the cache (column 19, lines 5-19), determining if the cache has free space 
(column 19, lines 5-19), and releasing data is repeated until it is determined enough 
space is available (column 19, lines 5-19). 

Shillo in view of Naik et al in view of Huntington et al and Kurihara et al are 
analogous art because they are both related to managing network data storing. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the low priority data releasing feature in Kurihara et al with the 
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system in Shillo in view of Naik et al in view of Huntington et al because efficient use of 
storage areas is provided (Kurihara, column 4, lines 51-58). 

Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al 
teach the limitations as recited above. It fails to teach determining a storage area 
having a largest number of blocks in which low-priority data is stored wherein the blocks 
in which low-priority data is stored comprise contiguous blocks, non-contiguous blocks 
or a combination of non-contiguous and contiguous blocks of low-priority data. 
Hazelwood et al teaches the largest block contiguous or non contiguous memory 
currently available is freed first (section 4.5). 

Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al and 
Hazelwood et al are analogous art because they are both related to managing network 
data storing. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the largest block first release feature in Hazelwood et al with the 
system in Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al 
because operation execution speed is increased (Hazelwood, section 1, paragraph 1). 

Claim 8 discloses a storage apparatus system according to claim 7, wherein said 
assignment areas of said storage apparatuses include used areas and unused areas; 
and said management server includes information for identifying said used areas and 
said unused areas of said assignment areas; said management server being responsive 
to an area assignment instruction of storage areas exceeding the unassigned areas 
received from one of said plurality of servers to release at least part of said unused 
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areas of other servers on the basis of said identification information as unassigned 
areas and assign released areas to one of said plurality of servers. Shillo further 
teaches the virtual storage pool has used and unused areas (paragraph 43), a server 
can detect how much allocated space each application actually uses (paragraph 42), 
and the managing server reallocates the unused portion of the allocated space 
(paragraph 43). 

Claim 10 discloses a storage apparatus system according to claim 8, wherein 
data stored in said used areas of said storage apparatuses includes high-priority data 
having high priority and low-priority data having low priority; and said management 
server judges whether data to be written in said storage apparatuses is the high-priority 
data or the low-priority data on the basis of a write request of data from one of said 
plurality of servers and keeps judgment result and position information of storage areas 
in which said data is written; said management server being responsive to an area 
assignment instruction of storage areas exceeding the unassigned areas received from 
one of said plurality of servers to release at least part of said unused areas and at least 
part of areas in which the low-priority data is stored, of the assignment areas of other 
servers as unassigned areas and assign the areas to one of said plurality of servers. 
Shillo further teaches data stored in assigned areas of devices, and reallocating unused 
resources already allocated (paragraphs 42 and 43). Huntington et al further teaches 
data is distinguished by priority (paragraph 62) and if free space is needed for a request 
for storage the server may recycle sections that have low priority data within (figure 5, 
paragraphs 62, 63, and 69). 
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Claim 13 discloses a computer program product for a management server which 
manages storage areas included in storage apparatuses as virtual storage areas, 
wherein said management server is connected to a plurality of servers; and said storage 
apparatuses are shared by said plurality of servers through said management server 
and include assignment areas which are storage areas assigned to at least one of said 
plurality of servers, wherein data stored in said assignment areas of said storage 
apparatuses include high-priority data having high priority and low-priority data having 
low priority; said computer program product comprising: a code forjudging on the basis 
of a write request of data from one of said plurality of servers whether data to be written 
in said storage apparatuses is said high-priority data or said low-priority data; and a 
code for information indicative of judgment result and position of storage areas in which 
said data is written; and code for being responsive to an area assignment instruction of 
storage areas exceeding unassigned areas received from one of said plurality of 
servers to release at least part of assignment areas of other servers as unassigned 
areas and assign released area to one of said plurality of servers, wherein upon 
receiving an area assignment instruction, the code for being responsive to an area 
assignment instruction judges whether (i) a size of the unassigned areas exceeds a size 
of the storage areas specified by said area assignment instruction, (ii) a total size of the 
unassigned areas and unused areas exceeds the size of the storage areas specified by 
said area assignment instruction, or (iii) a total size of the unassigned areas, the unused 
areas and storage areas having stored low-priority data exceeds the size of the storage 
areas specified by said area assignment instruction, and when the condition (iii) is met, 
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said management server releases at least part of storage areas in which the low-priority 
data is stored, of the assignment areas of other servers as unassigned areas and 
assigns at least areas to one of said plurality of servers a code executed when condition 
(iii) is met, the code including: a code for determining a storage area having a largest 
number of blocks in which low-priority data is stored, the storage area being of the 
assignment areas of other servers in which low-priority data is stored wherein the blocks 
in which low-priority data is stored comprise contiguous blocks, non-contiguous blocks 
or a combination of non-contiguous and contiguous blocks of low-priority data; a code 
for releasing as unassigned area the storage area having the largest number of blocks 
in which low-priority data is stored; a code for determining whether the total size of the 
unassigned areas and the unused areas exceeds the size of the storage areas specified 
by said area assignment instruction after releasing as unassigned area the storage area 
having the largest number of blocks in which low priority data was stored; wherein if the 
total size of the total size of the unassigned areas and the unused areas does not 
exceed the size of the storage areas specified by said area assignment instruction, said 
management server iteratively performs the steps of determining a storage area, 
releasing a storage area, and determining whether the total size of the unassigned, the 
unused areas and the released storage area exceeds the size of the storage areas 
specified by said area assignment instruction until the total size of the total size of the 
unassigned areas and the unused areas exceeds the size of the storage areas specified 
by said area assignment instruction or no additional storages areas in which low priority 
data is stored are available; and a computer readable storage medium for storing said 
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code. Shillo teaches a re-allocation process takes place to re-allocate unused 
resources which are assigned to applications (paragraph 43), and a computer program 
product on a computer-readable medium (page 6 #14). It fails to teach of data stored in 
said assignment areas of said storage apparatuses includes high-priority data having 
high priority and low-priority data having low priority, the server judges whether data to 
be written in said storage apparatuses is the high-priority data or the low-priority data on 
the basis of a write request of data from one of said plurality of servers and keeps a 
judgment result and position information of storage areas in which said data is written, 
and wherein upon receiving an area assignment instruction, the management server 
judges whether (i) a size of the unassigned areas exceeds a size of the storage areas 
specified by said area assignment instruction, (ii) a total size of the unassigned areas 
and unused areas exceeds the size of the storage areas specified by said area 
assignment instruction, or (iii) a total size of the unassigned areas, the unused areas 
and storage areas having stored low-priority data exceeds the size of the storage areas 
specified by said area assignment instruction, and when the condition (iii) is met, said 
management server releases at least part of storage areas in which the low-priority data 
is stored, of the assignment areas of other servers as unassigned areas and assigns at 
least areas to one of said plurality of servers a code executed when condition (iii) is met, 
the code including: a code for determining a storage area having a largest number of 
blocks in which low-priority data is stored, the storage area being of the assignment 
areas of other servers in which low-priority data is stored wherein the blocks in which 
low-priority data is stored comprise contiguous blocks, non-contiguous blocks or a 
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combination of non-contiguous and contiguous blocks of low-priority data, a code for 
releasing as unassigned area the storage area having the largest number of blocks in 
which low-priority data is stored, a code for determining whether the total size of the 
unassigned areas and the unused areas exceeds the size of the storage areas specified 
by said area assignment instruction after releasing as unassigned area the storage area 
having the largest number of blocks in which low priority data was stored; wherein if the 
total size of the total size of the unassigned areas and the unused areas does not 
exceed the size of the storage areas specified by said area assignment instruction, said 
management server iteratively performs the steps of determining a storage area, 
releasing a storage area, and determining whether the total size of the unassigned, the 
unused areas and the released storage area exceeds the size of the storage areas 
specified by said area assignment instruction until the total size of the total size of the 
unassigned areas and the unused areas exceeds the size of the storage areas specified 
by said area assignment instruction or no additional storages areas in which low priority 
data is stored are available. Naik et al teaches a server assigns priority based on the 
user who issued the request and keeps information on the mapping (paragraphs 63, 64, 
and 69). 

Shillo and Naik et al are analogous art because they are both related to 
managing storage on a network. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the priority flagging and judging in Naik et al with the system in 
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Shillo because inefficient use of available resources and high costs are avoided (Naik, 
paragraph 71). 

Shillo in view of Naik et al teaches the limitations as recited above. It fails to 
teach upon receiving an area assignment instruction, the management server judges 
whether (i) a size of the unassigned areas exceeds a size of the storage areas specified 
by said area assignment instruction, (ii) a total size of the unassigned areas and unused 
areas exceeds the size of the storage areas specified by said area assignment 
instruction, or (iii) a total size of the unassigned areas, the unused areas and storage 
areas having stored low-priority data exceeds the size of the storage areas specified by 
said area assignment instruction, and when the condition (iii) is met, said management 
server releases at least part of storage areas in which the low-priority data is stored, of 
the assignment areas of other servers as unassigned areas and assigns at least areas 
to one of said plurality of servers a code executed when condition (iii) is met, the code 
including: a code for determining a storage area having a largest number of blocks in 
which low-priority data is stored, the storage area being of the assignment areas of 
other servers in which low-priority data is stored wherein the blocks in which low-priority 
data is stored comprise contiguous blocks, non-contiguous blocks or a combination of 
non-contiguous and contiguous blocks of low-priority data, a code for releasing as 
unassigned area the storage area having the largest number of blocks in which low- 
priority data is stored, a code for determining whether the total size of the unassigned 
areas and the unused areas exceeds the size of the storage areas specified by said 
area assignment instruction after releasing as unassigned area the storage area having 
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the largest number of blocks in which low priority data was stored, wherein if the total 
size of the total size of the unassigned areas and the unused areas does not exceed the 
size of the storage areas specified by said area assignment instruction, said 
management server iteratively performs the steps of determining a storage area, 
releasing a storage area, and determining whether the total size of the unassigned, the 
unused areas and the released storage area exceeds the size of the storage areas 
specified by said area assignment instruction until the total size of the total size of the 
unassigned areas and the unused areas exceeds the size of the storage areas specified 
by said area assignment instruction or no additional storages areas in which low priority 
data is stored are available. Huntington et al teaches data is distinguished by priority 
(paragraph 62) and if free space is needed for a request for storage the server may 
recycle sections that have low priority data within (figure 5, paragraphs 62, 63, and 69). 

Shillo in view of Naik et al and Huntington et al are analogous art because they 
are both related to managing network storage resources. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the recycling of low priority data storage in Huntington et al with the 
system in Shillo in view of Naik et al because large numbers of packets may be 
communicated and stored on a network with minimal user intervention (Huntington, 
paragraph 5). 

Shillo in view of Naik et al in view of Huntington et al teaches the limitations as 
recited above. It fails to teach the management server determines a storage area 
having a largest number of blocks in which low-priority data is stored, the storage area 



Application/Control Number: 10/656,096 Page 27 

Art Unit: 2145 

being of the assignment areas of other servers in which low-priority data is stored; 
releases as unassigned area the storage area having the largest number of blocks in 
which low-priority data is stored wherein the blocks in which low-priority data is stored 
comprise contiguous blocks, non-contiguous blocks or a combination of non-contiguous 
and contiguous blocks of low-priority data; after releasing the storage area, determines 
whether the total size of the unassigned areas and the unused areas exceeds the size 
of the storage areas specified by said area assignment instruction; wherein if the total 
size of the total size of the unassigned areas and the unused areas does not exceed the 
size of the storage areas specified by said area assignment instruction, said 
management server iteratively performs the steps of determining a storage area, 
releasing a storage area, and determining whether the total size of the unassigned, the 
unused areas and the released storage area exceeds the size of the storage areas 
specified by said area assignment instruction until the total size of the total size of the 
unassigned areas and the unused areas exceeds the size of the storage areas specified 
by said area assignment instruction or no additional storages areas in which low priority 
data is stored are available. Kurihara et al teaches releasing data of low priority in the 
cache (column 19, lines 5-19), determining if the cache has free space (column 19, lines 
5-19), and releasing data is repeated until it is determined enough space is available 
(column 19, lines 5-19). 

Shillo in view of Naik et al in view of Huntington et al and Kurihara et al are 
analogous art because they are both related to managing network data storing. 
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At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the low priority data releasing feature in Kurihara et al with the 
system in Shillo in view of Naik et al in view of Huntington et al because efficient use of 
storage areas is provided (Kurihara, column 4, lines 51-58). 

Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al 
teach the limitations as recited above. It fails to teach determining a storage area 
having a largest number of blocks in which low-priority data is stored. Hazelwood et al 
teaches the largest block contiguous or non contiguous memory currently available is 
freed first (section 4.5). 

Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al and 
Hazelwood et al are analogous art because they are both related to managing network 
data storing. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the largest block first release feature in Hazelwood et al with the 
system in Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al 
because operation execution speed is increased (Hazelwood, section 1, paragraph 1). 

Claim 14 discloses a computer program product according to claim 13, wherein 
said assignment areas of said storage apparatuses include used areas and unused 
areas; and said computer program product further comprising: code for information for 
identifying said used areas and said unused areas of said assignment areas; said code 
for releasing at least part of assignment areas of other servers as unassigned areas 
including code for being responsive to the area assignment instruction of storage areas 
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exceeding unassigned areas received from one of said plurality of servers to release at 
least part of said unused areas of other servers as unassigned areas on the basis of 
said identification information. Shillo further teaches the virtual storage pool has used 
and unused areas (paragraph 43), a server can detect how much allocated space each 
application actually uses (paragraph 42), and the managing server reallocates the 
unused portion of the allocated space (paragraph 43). 

Claim 16 discloses a computer program product according to claim 14, wherein 
data stored in said used areas of said storage apparatuses include high-priority data 
having high priority and low-priority data having low priority; and said computer program 
product further comprising: code forjudging on the basis of a write request of data from 
one of said plurality of servers whether data to be written in said storage apparatuses is 
said high-priority data or said low-priority data; and code for information indicative of 
judgment result and position of storage areas in which said data is written; said code for 
releasing at least part of unused areas of assignment areas of other servers as 
unassigned areas including code for being responsive to the area assignment 
instruction of storage areas exceeding the unassigned areas received from one of said 
plurality of servers to release at least part of said unused areas and at least part of 
areas in which said low-priority data is stored, of the assignment areas of other servers 
as unassigned areas. Shillo further teaches data stored in assigned areas of devices, 
and reallocating unused resources already allocated (paragraphs 42 and 43). 
Huntington et al further teaches data is distinguished by priority (paragraph 62) and if 
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free space is needed for a request for storage the server may recycle sections that have 
low priority data within (figure 5, paragraphs 62, 63, and 69). 

Claims 5, 6, 11, 12, 17, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable overShillo (US PGPUB US2003/01 10263) in view of Naik et al (US 
PGPUB US2004/0205206) in view of Huntington et al (US PGPUB US2003/0131098) in 
view of Kurihara et al (US Patent #6,867,872) in view of Hazelwood et al (Non Patent 
Literature) as applied to claims 1 , 7, and 13 above, and further in view of Karpoff (US 
PGPUB US2003/01 35385). 

Claim 5 discloses a management server according to claim 1 , wherein said 
management server makes billing processing for each of said plurality of servers 
utilizing said storage apparatuses at predetermined intervals. Shillo in view of Naik et al 
in view of Huntington et al in view of Kurihara et al in view of Hazelwood et al teaches 
the limitations of claim 1 as recited above. It fails to teach of billing each server for the 
space used at predetermined intervals. Karpoff teaches billing customers based on 
usage following revenue models similar to the telephone industry, which is widely 
known to bill a customer on a monthly basis (paragraphs 115 and 116). 

Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al in 
view of Hazelwood et al and Karpoff are analogous art because they are both related to 
managing storage usage over a network. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the billing engine in Karpoff with the system in Shillo in view of Naik 
et al in view of Huntington et al in view of Kurihara et al in view of Hazelwood et al 
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because a storage service provider is able to charge customers accordingly for 
standard and convenient features (Karpoff, paragraph 110). 

Claim 6 discloses a management server according to claim 5, wherein said 
management server establishes different billing amounts depending on where low- 
priority data is stored and high-priority data is stored. Karpoff further teaches billing a 
customer premiums based on fast access (high priority) or archival (low priority) 
(paragraphs 99 and 106). 

Claim 11 discloses a storage apparatus system according to claim 7, wherein 
said management server makes billing processing for each of said plurality of servers 
utilizing said storage apparatuses at predetermined intervals. Shillo in view of Naik et al 
in view of Huntington et al in view of Kurihara et al in view of Hazelwood et al teaches 
the limitations of claim 7 as recited above. It fails to teach of billing each server for the 
space used at predetermined intervals. Karpoff teaches billing customers based on 
usage following revenue models similar to the telephone industry, which is widely 
known to bill a customer on a monthly basis (paragraphs 115 and 116). 

Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al in 
view of Hazelwood et al and Karpoff are analogous art because they are both related to 
managing storage usage over a network. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the billing engine in Karpoff with the system in Shillo in view of Naik 
et al in view of Huntington et al in view of Kurihara et al in view of Hazelwood et al 
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because a storage service provider is able to charge customers accordingly for 
standard and convenient features (Karpoff, paragraph 110). 

Claim 12 discloses a storage apparatus system according to claim 1 1 , wherein 
said management server establishes different billing amounts depending on where low- 
priority data is stored and high-priority data is stored. Karpoff further teaches billing a 
customer premiums based on fast access (high priority) or archival (low priority) 
(paragraphs 99 and 106). 

Claim 17 discloses a computer program product according to claim 13, further 
comprising: code for causing said management server to execute billing processing for 
each of said plurality of servers utilizing said storage apparatuses at predetermined 
intervals. Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al 
in view of Hazelwood et al teaches the limitations of claim 1 3 as recited above. It fails 
to teach of billing each server for the space used at predetermined intervals. Karpoff 
teaches billing customers based on usage following revenue models similar to the 
telephone industry, which is widely known to bill a customer on a monthly basis 
(paragraphs 1 1 5 and 1 1 6). 

Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al in 
view of Hazelwood et al and Karpoff are analogous art because they are both related to 
managing storage usage over a network. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the billing engine in Karpoff with the system in Shillo in view of Naik 
et al in view of Huntington et al in view of Kurihara et al in view of Hazelwood et al 



Application/Control Number: 10/656,096 Page 33 

Art Unit: 2145 

because a storage service provider is able to charge customers accordingly for 
standard and convenient features (Karpoff, paragraph 110). 

Claim 18 discloses a computer program product according to claim 17, further 
comprising: code for establishing different billing amounts depending on the cases 
where low-priority data is stored and high-priority data is stored. Karpoff further teaches 
billing a customer premiums based on fast access (high priority) or archival (low priority) 
(paragraphs 99 and 106). 

Claims 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shillo (US PGPUB US2003/01 1 0263) in view of Naik et al (US PGPUB 
US2004/0205206) in view of Huntington et al (US PGPUB US2003/0131098) in view of 
Kurihara et al (US Patent #6,867,872) in view of Hazelwood et al (Non Patent 
Literature) as applied to claim 1 above, and further in view of Honmura et al (US 
PGPUB US2003/0236790). 

Claim 19 discloses a management server according to claim 1 , further 
comprising a storage pool management program, wherein said storage pool 
management program has at least an unassigned block list and information on a 
number of unassigned blocks and, when at least said number of unassigned blocks 
exceeds a size of area assignment requested by said area assignment instruction 
received from said one of said plurality of servers, determines that the requested area 
assignment is possible and executes area assignment processing including separating 
unassigned area of said size from the unassigned block list. Shillo in view of Naik et al 
in view of Huntington et al in view of Kurihara et al in view of Hazelwood et al teaches 
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the limitations of claim 1 as recited above. It fails to teach of said program has at least 
an unassigned block list and information on a number of unassigned blocks and, when 
at least said number of unassigned blocks exceeds a size of area assignment 
requested by said area assignment instruction received from said one of said plurality of 
servers, determines that the requested area assignment is possible and executes area 
assignment processing including separating unassigned area of said size from the 
unassigned block list. Honmura et al teaches judging based on current information if 
the requested capacity is available and if the area is available the area is assigned to a 
device (paragraphs 59, 63, and 64). 

Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al in 
view of Hazelwood et al and Honmura et al are analogous art because they are both 
related to managing network storage. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the judging and assigning features in Honmura et al with the 
system in Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al 
in view of Hazelwood et al because a storage service is provided which can easily set 
the capacity of a client (Honmura, paragraph 17). 

Claim 20 discloses a management server according to claim 19, wherein said 
storage pool management program further comprises storage pool assignment 
information, said storage pool assignment information including information on a 
number of unused blocks for each virtual storage area and a server from the plurality of 
servers to which the virtual storage area is assigned, wherein when a total number of 
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said number of unassigned blocks and said number of unused blocks exceeds said size 
of area assignment requested by said area assignment instruction received from said 
one of said plurality of servers, said storage pool management program determines that 
the requested area assignment is possible and executes area return processing 
including issuing an area return instruction to a server to which a virtual storage area 
having said number of unused blocks has been assigned. Honmura et al further 
teaches judging based on current information if the requested area is available and if 
the area is available a server is notified (paragraphs 59, 63, and 65). 

Claims 22, 24, and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shillo (US PGPUB US2003/01 1 0263) in view of Naik et al (US 
PGPUB US2004/0205206) in view of Huntington et al (US PGPUB US2003/0131098) in 
view of Kurihara et al (US Patent #6,867,872) in view of Hazelwood et al (Non Patent 
Literature) as applied to claims 1, 7, and 13 above, and further in view of Meier (US 
Patent #6,295,594). 

Claim 22 discloses a management server according to claim 1 , wherein in 
response to an area release instruction, said management server: updates an 
unassigned block list to include blocks of a storage area identified by the area release 
instruction; determines a number of used blocks in the storage area identified by the 
area release instruction, a number of assigned blocks in the storage area, and a 
number of high-priority blocks in the storage area; decrements a total number of used 
blocks by the number of used blocks in the storage area to be released; decrements a 
total number of assigned blocks by the number of assigned blocks in the storage area to 
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be released; decrements a total number of high-priority blocks by the number of high- 
priority blocks in the storage area to be released; updates an assignment state bit map, 
a use state bit map and a data priority bit map, wherein the assignment state bit map, 
the use state bit map and the data priority bit map comprise a set of bits representing 
blocks of data in a storage pool, and wherein the assignment state bit map indicates 
whether each block of data in the storage pool is assigned, the use state bit map 
indicates whether each block of data in the storage pool is used, and the data priority bit 
map indicates whether each block of data in the storage pool is high or low priority. 
Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al in view of 
Hazelwood et al teaches the limitations of claim 1 as recited above. It fails to teach 
updates an unassigned block list to include blocks of a storage area identified by the 
area release instruction; determines a number of used blocks in the storage area 
identified by the area release instruction, a number of assigned blocks in the storage 
area, and a number of high-priority blocks in the storage area; decrements a total 
number of used blocks by the number of used blocks in the storage area to be released; 
decrements a total number of assigned blocks by the number of assigned blocks in the 
storage area to be released; decrements a total number of high-priority blocks by the 
number of high-priority blocks in the storage area to be released; updates an 
assignment state bit map, a use state bit map and a data priority bit map, wherein the 
assignment state bit map, the use state bit map and the data priority bit map comprise a 
set of bits representing blocks of data in a storage pool, and wherein the assignment 
state bit map indicates whether each block of data in the storage pool is assigned, the 
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use state bit map indicates whether each block of data in the storage pool is used, and 
the data priority bit map indicates whether each block of data in the storage pool is high 
or low priority. Meier teaches a free list is updated in response to de-allocation of data 
(column 12, lines 10-22), determining the type of data being de-allocated (column 
12, lines 10-22), the free list representing the blocks not used is updated to reflect the 
current availability (column 9, lines 27-49), the allocation cache information representing 
the assigned blocks is updated to reflect the current availability (column 9, lines 50-62), 
the reserve list representing the high priority blocks is updated to reflect the current 
availability (column 10, lines 18-40), and the free list, allocation cache and reserve list 
are updated to represent the blocks in each category (column 9, lines 27-62 and column 
10, lines 18-40). 

Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al in 
view of Hazelwood et al and Meier are analogous art because they are both related to 
managing storage. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the tracking the block status features in Meier with the system in 
Shillo in view of Naik et al in view of Kurihara et al in view of Hazelwood et al in view of 
Huntington et al because system performance is improved (Meier, column 3, lines 5-8). 

Claim 24 discloses a storage apparatus system according to claim 7, wherein in 
response to an area release instruction, said management server: updates an 
unassigned block list to include blocks of a storage area identified by the area release 
instruction; determines a number of used blocks in the storage area identified by the 
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area release instruction, a number of assigned blocks in the storage area, and a 
number of high-priority blocks in the storage area; decrements a total number of used 
blocks by the number of used blocks in the storage area to be released; decrements a 
total number of assigned blocks by the number of assigned blocks in the storage area to 
be released; decrements a total number of high-priority blocks by the number of high- 
priority blocks in the storage area to be released; updates an assignment state bit map, 
a use state bit map and a data priority bit map, wherein the assignment state bit map, 
the use state bit map and the data priority bit map comprise a set of bits representing 
blocks of data in a storage pool, and wherein the assignment state bit map indicates 
whether each block of data in the storage pool is assigned, the use state bit map 
indicates whether each block of data in the storage pool is used, and the data priority bit 
map indicates whether each block of data in the storage pool is high or low priority. 
Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al in view of 
Hazelwood et al teaches the limitations of claim 7 as recited above. It fails to teach 
updates an unassigned block list to include blocks of a storage area identified by the 
area release instruction; determines a number of used blocks in the storage area 
identified by the area release instruction, a number of assigned blocks in the storage 
area, and a number of high-priority blocks in the storage area; decrements a total 
number of used blocks by the number of used blocks in the storage area to be released; 
decrements a total number of assigned blocks by the number of assigned blocks in the 
storage area to be released; decrements a total number of high-priority blocks by the 
number of high-priority blocks in the storage area to be released; updates an 
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assignment state bit map, a use state bit map and a data priority bit map, wherein the 
assignment state bit map, the use state bit map and the data priority bit map comprise a 
set of bits representing blocks of data in a storage pool, and wherein the assignment 
state bit map indicates whether each block of data in the storage pool is assigned, the 
use state bit map indicates whether each block of data in the storage pool is used, and 
the data priority bit map indicates whether each block of data in the storage pool is high 
or low priority. Meier teaches a free list is updated in response to de-allocation of data 
(column 12, lines 10-22), determining the type of data being de-allocated (column 
12, lines 10-22), the free list representing the blocks not used is updated to reflect the 
current availability (column 9, lines 27-49), the allocation cache information representing 
the assigned blocks is updated to reflect the current availability (column 9, lines 50-62), 
the reserve list representing the high priority blocks is updated to reflect the current 
availability (column 10, lines 18-40), and the free list, allocation cache and reserve list 
are updated to represent the blocks in each category (column 9, lines 27-62 and column 
10, lines 18-40). 

Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al in 
view of Hazelwood et al and Meier are analogous art because they are both related to 
managing storage. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the tracking the block status features in Meier with the system in 
Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al in view of 
Hazelwood et al because system performance is improved (Meier, column 3, lines 5-8). 
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Claim 26 discloses a computer program product to claim 13, wherein in response 
to an area release instruction, said management server: updates an unassigned block 
list to include blocks of a storage area identified by the area release instruction; 
determines a number of used blocks in the storage area identified by the area release 
instruction, a number of assigned blocks in the storage area, and a number of high- 
priority blocks in the storage area; decrements a total number of used blocks by the 
number of used blocks in the storage area to be released; decrements a total number of 
assigned blocks by the number of assigned blocks in the storage area to be released; 
decrements a total number of high-priority blocks by the number of high-priority blocks 
in the storage area to be released; updates an assignment state bit map, a use state bit 
map and a data priority bit map, wherein the assignment state bit map, the use state bit 
map and the data priority bit map comprise a set of bits representing blocks of data in a 
storage pool, and wherein the assignment state bit map indicates whether each block of 
data in the storage pool is assigned, the use state bit map indicates whether each block 
of data in the storage pool is used, and the data priority bit map indicates whether each 
block of data in the storage pool is high or low priority. Shillo in view of Naik et al in view 
of Huntington et al in view of Kurihara et al in view of Hazelwood et al teaches the 
limitations of claim 13 as recited above. It fails to teach updates an unassigned block 
list to include blocks of a storage area identified by the area release instruction; 
determines a number of used blocks in the storage area identified by the area release 
instruction, a number of assigned blocks in the storage area, and a number of high- 
priority blocks in the storage area; decrements a total number of used blocks by the 
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number of used blocks in the storage area to be released; decrements a total number of 
assigned blocks by the number of assigned blocks in the storage area to be released; 
decrements a total number of high-priority blocks by the number of high-priority blocks 
in the storage area to be released; updates an assignment state bit map, a use state bit 
map and a data priority bit map, wherein the assignment state bit map, the use state bit 
map and the data priority bit map comprise a set of bits representing blocks of data in a 
storage pool, and wherein the assignment state bit map indicates whether each block of 
data in the storage pool is assigned, the use state bit map indicates whether each block 
of data in the storage pool is used, and the data priority bit map indicates whether each 
block of data in the storage pool is high or low priority. Meier teaches a free list is 
updated in response to de-allocation of data (column 12, lines 10-22), determining the 
type of data being de-allocated (column 12, lines 10-22), the free list representing the 
blocks not used is updated to reflect the current availability (column 9, lines 27-49), the 
allocation cache information representing the assigned blocks is updated to reflect the 
current availability (column 9, lines 50-62), the reserve list representing the high priority 
blocks is updated to reflect the current availability (column 10, lines 18-40), and the free 
list, allocation cache and reserve list are updated to represent the blocks in each 
category (column 9, lines 27-62 and column 10, lines 18-40). 

Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al in 
view of Hazelwood et al and Meier are analogous art because they are both related to 
managing storage. 
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At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the tracking the block status features in Meier with the system in 
Shillo in view of Naik et al in view of Huntington et al in view of Kurihara et al in view of 
Hazelwood et al because system performance is improved (Meier, column 3, lines 5-8). 
Response to Arguments 

Applicant's arguments filed March 1 1 , 2008 have been fully considered but they 
are not persuasive. 

Applicant asserts the prior art fails to disclose or suggest determining a storage 
area having a largest number of blocks in which low-priority data is stored, and 
iteratively performing the steps of determining a storage area, releasing the storage 
area and determining whether the total size of the unassigned, the unused areas and 
the released storage area is at least the size of the storage areas specified by said area 
assignment instruction until the total size of the total size of the unassigned areas and 
the unused areas is at least the size of the storage areas specified by said area 
assignment instruction. The Examiner respectfully disagrees, Kurihara et al teaches 
selectively deleting low priority data by a predetermined method until enough space is 
available (column 19, lines 5-19) and Hazelwood et al teaches the method of selecting 
and releasing the largest element of contiguous or non contiguous memory first (section 
4.5). 

In response to applicant's argument that Kurihara et al and Hazelwood et al are 
nonanalogous art, it has been held that a prior art reference must either be in the field of 
applicant's endeavor or, if not, then be reasonably pertinent to the particular problem 



Application/Control Number: 10/656,096 Page 43 

Art Unit: 2145 

with which the applicant was concerned, in order to be relied upon as a basis for 
rejection of the claimed invention. See In re Oetiker, 977 F.2d 1443, 24 USPQ2d 1443 
(Fed. Cir. 1992). In this case, Kurihara and Hazelwood et al are both related to 
processing stored data. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian J. Gillis whose telephone number is (571)272- 
7952. The examiner can normally be reached on M-F 7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rupal Dharia can be reached on 571-272-3880. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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